Summary -Avulsion fractures of the anterior inferior iliac spine are rare injuries of the pelvic ring and occur during sports activities. Hereby is presented a case of a 22-year-old professional football player who was diagnosed to have an avulsion fracture of the anterior inferior iliac spine on the right side four months after the initial injury and he was treated surgically with the excision of the avulsed fragment. The football player recovered completely and returned to his usual sports activities. Two years later, due to the pain in the hip an x-ray and MR image were made, which established the existence of crescent formation, a heterotopic bone, in the area of the anterior inferior iliac spine, which was surgically removed. Physical and medical therapy was conducted and after four months, the professional athlete was back playing football. Two years after the surgical excision of heterotopic ossification, the patient was completely asymptomatic with the same ROM without any thigh muscle hypotrophy, although isokinetic muscle testing did show some weakness of the thigh extensor muscles. An x-ray did not show any signs of heterotopic ossification.
Introduction
Avulsion fractures of the anterior inferior iliac spine (AIIS) are rare injuries of the pelvic ring, and are usually associated with sports activities. In 1867, Bousseau [1] reported the first case of AIIS avulsion. Since this early report, several bilateral and unilateral cases of AIIS avulsion have been reported. Early diagnostics and non-operative treatment of this injury lead most frequently to good clinical results. Indications for surgery are a significant displacement of the avulsed fragment, non-union and exostosis formation [2] . Avulsion fracture of AIIS can be treated surgically with open reduction and fixation [3] [4] [5] [6] or with excision of the avulsed fragment [6] [7] [8] [9] .
This study presents a case of avulsion fracture of AIIS in a football player treated surgically with the excision of the avulsed fragment and the subsequent development of heterotopic ossification.
Case Report
A 22-year-old male professional football player sustained an injury during a football match, while kicking the ball with his dominant right foot. The patient had a several-day rest, and then went on with training sessions. He felt a constant pain and a physical therapy was instituted during the following three months. Four months after the injury, he noticed a swell in his thigh, Two years later, after kicking the ball, he felt a strong pain in his right thigh. X-ray of his right hip showed a half-moon formation in the AIIS region ( Figure 2 ). MRI revealed heterotopic ossification and bleeding located in the vastus intermedius tendon and its femoral insertion (Figure 3 ). The laboratory findings were within normal limits. The patient underwent the second operation in which the same modified Smith-Peteresen approach was used to extract the heterotopic ossification (Figure 4) . The results from pathohistology revealed heterotopic calcification. Indomethacin 75 mg/day was given for two months following the surgery. The physical therapy was started four weeks after the procedure and continued for three months. The patient returned to professional football after four months in total. At the check-up two years later, both hips had the same ROM and there was no muscle hypotrophy of the affected thigh. However, isokinetic muscle testing showed the weakness of the right thigh extensor. No recurrent heterotopic ossification was observed on the control X-ray.
Discussion
Avulsion fractures of AIIS are less frequent than anterior superior iliac spine. The early recognition of this injury is crucial because it ensures prompt treatment, which can significantly reduce the shortterm disability and speed up the return to full functional activity. The usual treatment in the acute phase of this injury includes bed-rest and painkillers, followed by gradual mobilization of the patient in a few-weeks period. The total recovery takes from 3 weeks to 4 months. The indications for a surgery are a significant displacement of the avulsed fragment (more than 2 cm), non-union and exostosis formation [2] . There were only three cases of AIIS fracture surgically treated in the acute phase of the injury [3, 6] . Stanisavlievich [3] described that open reduction and screw fixation in two patients shortened the recovery time and the period of enforced sport inactivity. Rajasekhar et al. [6] performed (ORIF) with a cancellous screw and washer in one case of an acute injury, and excision of the fragment two years after the initial injury in another. Both patients were completely asymptomatic and able to return to their normal sports life. Saluan and Weiker [4] treated a non-union with persistent symptoms one year after the injury with ORIF using a cancellous screw and washer. Schothorst [5] presented two cases with anterior inferior iliac spine avulsion that underwent open reduction and "figure-of-eight" wire fixation. All patients presented above had excellent results with complete relief of pain, resumption of athletic activities, and no signs of myositis ossificans. Milankov et al. [7] reported two cases of AIIS avulsion fracture, which had been missed at first and later on surgically treated with excision of the fragment. Both patients were completely asymptomatic and satisfied at a check-up after two years. Isokinetic muscle measurements showed that the muscles on the operated side, especially those involved in knee extension, were weaker than those on the non-insured side. After 22 years of follow up,Knobloch et al. [9] presented a case treated with surgical resection of SIAI and reattachment of the rectus femoris muscle immediately after the injury. The healing phase of an avulsion fracture may clinically and radiographically be mistaken for a neoplasia. In such cases, a needle biopsy may reveal the reactive nature of the process [2] . The AIIS can be a site of exostosis formation, which can appear conical or rectangular. Irving [8] reported two cases of exostosis formation after conservative treatment with rest and immobilization. Both required surgical excision because of pain and impaired hip function. Heterotopic ossification is a well-recognized complication following musculoskeletal trauma and surgical procedure [10] . Radiation therapy and indomethacin proved to be effective in the prevention of ossification, although both have some disadvantages [11] . For radiation therapy, patients must be transported from the ward to the radiation department, and radiation personnel must be available to perform the procedure. Radiation therapy is relatively expensive, known to induce malignancy and oligospermia and affect fertility in women, although the dosage in pelvic radiation used for acetabular fractures is in a safe range regarding potential risk of cancer and infertility. When using indomethacin, prolonged bleeding time and gastro-mucosal irritation can be observed.
Conclusion
We believe that the most important step in treatment of avulsion fracture of the anterior inferios iliac spine is the early and precise diagnosis. If surgical treatment is necessary, orthopaedic reposition and internal fixation of the bone fragment is a better option than excision. In our patient, symptomatic heterotopic ossification developed after avulsion fracture of the anterior inferios iliac spine fragment excision. After the excision of heterotopic ossification, he was completely asymptomatic and satisfied afterwards, except for the weakness of thigh extensor muscles.
